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SECOND QUARTERLY SUMMARY OF NASA PROJECTS 

Period 

15 min. 

Reducticn of Bacter ia l  Dissemination - Investigations concerned with 

whole-body shedding of microorganisms by human tes t  subjects w i t h  vary- 
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microbiotank f a c i l i t y .  Sufficient data have been accumulated from t w o  
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individuals t o  indicate  two methods t h a t  might be e f fec t ive  f o r  reduction 

of shedding. I n  addition, t h e  data  give some insight  on t h e  extent of 

var ia t ions t h a t  might be expected f o r  d i f fe ren t  individuals 

Subject A, a m a l e ,  was confined f o r  three periods under each Of 

four d i f fe ren t  sets of conditions. The i n i t i a l  tests were conducted w i t h  

the  individual i n  daytime street att ire.  The subject bathed approximately 

1 t o  2 hours before par t ic ipa t ing  i n  the test .  I n  t h e  i n i t i a l  t r ials,  

each period of confinement w a s  of 15-ninute duration. A second series of 

th ree  tests was carr ied out under the same conditions except t h a t  t h e  

individual remained i n  the  tank for periods of 30 minutes. The amount of 

biological  contamination shed under these and subsequent test conditions 

i s  shown i n  table 1. 
Table 1 

Shedding Rate of Subject A Under Various 
Conditions of At t i re  and Skin Cleanliness 

Duration I No. I I I Mean Rate 

Type of Clothing Condition of Ski (Viable Particles Confinement Of Each I Periods Of I I .I Of Shedding 
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*Use of trade names is  f o r  ident i f ica t ion  only and does not cons t i tu te  
endorsement by t h e  Public Health Service o r  by the  U. S .  Department of 
Health, Education, and Welfare. 
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During the  15-minute periods w i t h  s t r e e t  clothing a t t i r e ,  the 

average shedding rate f o r  t h e  th ree  t r i a l s  with Subject A was 223,000 

v iab le  p a r t i c l e s  per minute. 

p a r t i c l e s  per minute, was recorded f o r  the same individual and conditions 

when the  confinement period was extended t o  30 minutes. No apparent 

f ac to r  was observed which might account f o r  the  higher shedding r a t e  

during t h e  30-minute tes t  periods. 

f o r  t he  d i f fe ren t  t i m e  in te rva ls .  

A markedly higher r a t e ,  716,000 viable  

Conditions of t h e  tests were similar 

Following t h e  trials with s t r e e t  clothing, t h ree  fu r the r  tests 

were m a d e  with s imi la r  conditions except tha t  t h e  s t r e e t  clothing w a s  

exchanged f o r  a s t e r i l e  scrub s u i t  and socks immediately p r i o r  t o  enter- 

ing t h e  microbiotank. Under t h i s  condition., . a considerable reduction 

i n  the  shedding rate w a s  observed. 

ing rate of  18,000 viable  p a r t i c l e s  per minute w a s  recorded. 

ind ica te  tha t  t h e  individual ' s  clothing apparently w a s  predominantly 

responsible f o r  t h e  high counts obtained i n  t h e  s e r i e s  of t e s t s  w i t h  

s t r e e t  clothing. 

For t h e  th ree  t e s t s ,  an average shedd- 

These results 

A fur ther  reduction of t h e  shedding r a t e  w a s  effected when the  skin 

w a s  cleansed with a 10-minute shower using a hexachlorophene detergent. 

I n  addi t ion t o  a s t e r i l e  scrub s u i t  and socks, t h e  individual a lso  wore 

a s t e r i l e  cap during the  confinement i n  t h e  microbiotank. 

shedding r a t e  f o r  t h ree  30-minute t e s t s  under these lat ter conditions was 

only 666 viable  pa r t i c l e s  per minute. 

ably below t h a t  observed i n i t i a l l y  with s t r e e t  clothes.  

The average 

This l e v e l  of  shedding w a s  consider- 

A second individual, Subject €3, also a m a l e ,  w a s  exposed t o  similar 

conditions. The r e s u l t s  obtained are shown i n  table 2. 
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Table 2 
Shedding Rate of Subject B Under Various 
ConditiGx of Attire and Skin Cl-eanliness 

When street clothing w a s  worn, Subject B shed an average of 2,433 

viable pa r t i c l e s  per minute f o r  three 30-minute t r ia ls .  This rate w a s  

considerably below the  716,000 viable  pa r t i c l e s  per  minute observed fo r  

Subject A under similar conditions. It should be noted t h a t  t he  compara- 

t i v e  low count f o r  Subject B was obtained with an in te rva l  between shower- 

ing and confinement much longer than t h a t  f o r  Subject A. These preliminary 

r e su l t s  indicate  that  wide var ia t ions i n  shedding r a t e s  may ex is t  i n  8 

normal population of' males wearing daytime s t r e e t  a t t i r e .  

The subsequent reduction of shedding w i t h  t h e  donning of a s te r i le  

scrub s u i t  w a s  not as marked as observed w i t h  Subject A. An average 

shedding rate of 1,911 viable  par t ic les  per  minute w a s  only s l i g h t l y  l e s s  

than t h e  i n i t i a l  2,433 when s t r e e t  clothes were worn. 

The addition of a 10-minute shower with a hexachlorophene detergent 

and t h e  wearing of a s t e r i l e  cap further reduced t h e  count t o  696 viable  

p a r t i c l e s  per  minute. This rate was similar t o  t h a t  observed f o r  Subject 

A even though the shedding observed for t he  two individuals w h i l e  wearing 

street clothing var ied considerably. 



The rate o 2,433 via- le  par t ic les  per minute recordel 
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f o r  Subject 

B whi le  wearing street clothing appears t o  be a consistent l eve l  w i t h  t h i s  

pa r t i cu la r  individ!;lal. A series of tests with Subject B carr ied out 

approximately 1 year previously under similar conditions showed t h a t  a t  

t h a t  time t h i s  inZividud. w a s  shedding a t  a compwable rate of 4,939 

viable  pa r t i c l e s  per minut e. 

Reduction of Bacter ia l  Contamination on Surfaces -- A closed-circuit 

system f o r  controlled r a t e s  of reduction of t he  r e l a t i v e  humidity of t h e  

tes t  atmosphere has been fabricated and is  undergoing cal ibrat ion t r i a l s .  

The purpose of t h i s  system i s  t o  obviate the  approach frequently employed 

of vacuum and/or chemical desiccant as a preliminary s tep  i n  removing 

water f romthe  surroundings of bac te r ia l  ce l l s .  

contamination procedure, t h e  bacter ia  can be brought t o  equi l ibrated test 

conditions within 5 minutes by controlled drying rates preliminary t o  

storage. 

Using an impression 

The f ie ld  phase of t h e  study is being approached through a design 

Of a portable  system enabling controlled atmospheres t o  be maintained over 

simulated or  actual  i n s t i t u t i o n a l  surfaces w i t h  natural ,  random accretion 

of microbial contamination. 

Germicidal Activity of Ethylene Oxide -- Although the  production of dry, 

aerosolizable,  microbial populations can be accomplished readi ly  w i t h  a 

spray-drying technique, t he  unusual treatment of microorganisms i n  t h i s  

procedure may af fec t  the  response of t h e  individual ce l l s  t o  t he  act ion 

of ethylene oxide. 

drying technique has been employed for preparation of contaminated dust.  

For t h i s  reason, an a l t e rna t ive  method using a mixing- 
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Ten gram, s ter i le  samples of intramural dust consisting of granular and 

l i n t  par t icu la tes  were hocu la t ed  with 1.3 x lo7 spores of E. fi lobigii .  

After intermit tent ,  high-speed agi ta t ion,  t he  dust was dried i n  vacuo 

over CaC12. Assay of t h e  contaminated dust indicated a r e l a t ive ly  

homogeneous d is t r ibu t ion  at a concentration of approximately 200 2. 
spores per  mg. of dust. 

A p i l o t  s e t t l i n g  chamber has been assembled f o r  inoculating tes t  

surfaces with the dried dust-spore mixture. Exposure of 1" X 3" glass 

slides t o  f a l lou t  of - B. globigii-laden dust resul ted i n  an inoculum of 

5 9.5 X 10 spores per square foot of surface area with 2-hour exposure of 

t h e  tes t  surface and a 6.6 x 105 spore count per square foot of surface 

when t h e  test material w a s  exposed for 30 minutes. 

6 favorably with t h e  estimated population of 1 x 10 bac te r i a l  spores per 

These inocula compare 

square foot  of area fo r  surfaces exposedto f a l lou t  from air  under natural  

conditions. A larger s e t t l i n g  chamber s imi la r  i n  design t o  t h e  p i lo t  

chamber has been constructed t o  allow an increase i n  the  inoculum s i z e  

without a concomitant increase i n  exposure. 

Present e f f o r t s  a re  being directed toward t h e  assembly of a s t a t i c  

and dynamic system for  exposure that w i l l  permit frequent measurement of 

t h e  concentrations of gaseous ethylene oxide during the s t e r i l i z a t i o n  

cycle. 
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